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Rare to Common



What Tests Are Available?



Prenatal



Newborn Screening

• Heel stick

• Most states screen for 
at least 35 genetic 
conditions

• CT screens for 65+ 
genetic conditions

• Early treatment



Pediatrics



Smith Sisters
Ancestry: Italian

Hereditary Cancer



Cardiovascular

• Familial Hypercholesterolemia
– Markedly elevated LDL cholesterol 

levels beginning at birth

– In males, heart attacks often occur 
in 40s-50s

– 85% of men have an MI by age 60

– In females, onset of heart attacks 
generally occur a decade later



https://www.nature.com/articles/s41576-018-0018-x

Polygenic: Coronary Artery Disease



Same Diagnosis = Same Treatment

=

Pharmacogenetics



https://pct.mdanderson.org/#/

Genetic Testing Is NOT Precision Medicine



https://pct.mdanderson.org/#/

Genetic Testing Is NOT Precision Medicine



Tumor Biopsy

Treatment of Cancer



Tumor Biopsy

Tumor Biopsy

Tumor Biopsy

Treatment of Cancer



Person to Protein





How Does It Work?



Genotyping
Focuses on specific areas; may 
miss known genetic markers

DNA Sequencing
Full gene analysis for many 
different types of mutations

Image from www.sbivf.com

How Does It Work?



Provider Initiated 

• Traditional medical test

• Most comprehensive

• Provider recommends 
and coordinates testing

• Diagnostic tests

• Often covered by health 
insurance when certain 
criteria are met

Patient Initiated

• Patient initiated, but…

• Doctor “approved”

• Typically full genetic 
analysis/sequencing

• Generally self-pay 

Direct-to-Consumer

• Initiated by consumer

• No MD/clinician 
involved

• Often ordered online

• Genotyping for 
particular variants/SNPs

• Patient self-pay

Avenues of Testing



CANCER AVG RISK BRCA1+ RISK BRCA2+ RISK

Female Breast 12-13% 50-85% 40-70%

Ovarian 1-2% 25-60% 10-20%

Prostate 11% increased 20-30%

Male Breast <1% 1-2% 7%

Pancreatic <1% 2-3% 2-5%

Melanoma 1-2% increased 3-5%

BRCA1/2: Breast and Ovarian Cancer Syndrome



Entertainment vs. Health



Who Is Involved?
• Genetic counselors

– Specialized graduate degrees and experience in the areas of medical genetics and counseling

– Certified by the American Board of Genetic Counseling

– Licensure by state

– Several insurers now only pay for testing after being seen for genetic counseling

– Adoption of H.R. 3235, the “Access to Genetic Counselor Services Act of 2019” needed for 
field growth

• Medical genetics

• Other health care providers

• The patient/consumer



Testing Without Guidance = Misinterpretation



Volume & Complexity of Genetics Is Exploding

Direct-to-consumer 
testing going to 100 
million people by 
2021

Global genetic 
testing market to 
exceed $22 billion 
by 2024

Large population 
genome studies 
planned globally

Gene panels more 
complex, requiring 
more interpretation

Genetic research 
evolving at a rapid 
pace

Demand for Results Exceeds 
Capacity to Process

Limited supply of experts who 
can provide proper guidance:

<5,000
genetic counselors in US



Regulation

Laboratory 
Developed Test

CLIA

NYS

College of American 
Pathologists (CAP)

Advertising

Federal Trade 
Commission

Prohibits unfair trade 
practices, including 
false or misleading 

advertising

Laboratory Tools 
(instruments, reagents)

FDA pursuant to the 
medical device 

authority under the 
Federal Food, Drug, 
and Cosmetic Act 

Safety and 
effectiveness for 

intended use

Laboratory 
Performing Test

CMS pursuant to Clinical 
Laboratory Improvement 

Amendments (CLIA)

New York State Clinical 
Laboratory Evaluation 

Program (CLEP)

College of American 
Pathologists (CAP)



Protections



Opportunities
• Genetic testing will be in every specialty, every disease

• Responsible testing and interpretation

• Access to genetics professionals

– CT workforce studies

– Grow the genetic counseling workforce

– Support the UConn program

– Support H.R. 3235, the “Access to Genetic Counselor Services Act of 2019”

• Tools for providers and patients

• Long-term follow-up
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